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IN THE CLAIMS 

Pleas© substitute the following listing of claims for the previous listing ot 

claims. 

1 (Previously presented) A method of etching a silicon- containing 
material on a substrate, the method comprising: 

placing the substrate in a process chamber; and 
providing in the process chamber, an energised gas formed by 
coupling RF or microwave energy to a process gas comprising fluorine-containing etching 
gas, chlorine-containing etching gas and sidewall-passivation gas, the sidewall-passivation 
gas being a gas other than the fluorine-containing etching gas, wherein the volumetric flow 
ratio of the fluorine-containing etching gas to the chlorine-containing etching gas is from 

about 2.1 tu aboul 6.1. 

2, (Previously presented) A method according to claim 1 wherein the 
^icon-containing material on the substrate comprises regions- having different 
compositions, and wherein the volumetric flow ratio of the fluorine-containing etching gas, 
chlorine-containing etching gas : and sidewall-passivation gas is selected to etch the regions 
having diffpr^nt compositions at substantially similar etch rates. 

3. (Original) A method according to claim 2 wherein the silicon-containing 
material comprises polysilicon. 

* (Original) A method according to claim 3 wherein the regions having 
different compositions comprise dopant in a plurality of concentrations or types. 

5. (Original) A method according to claim z wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%, 

6. (canceled) 
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7. (Previously presented) A method according to claim 1 wherein the 
fluorine-containing etching gas comprises one or more of NF 3l CF 4 or SF e . 

8. (Previously presented) A method according to claim 1 wherein the 
chlorine-containing etching gas comprises one or more of Cl 2 or HCL 

9. (Original) A method according to claim 1 wherein the sidewall- 
passivation gas comprises one or more of nitrogen, hydrogen or carbon-monoxide. 

10. (Previously presented) A method according to claim 9 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing and 
chlorine-containing etching gas to the volumetric flow rate of the sidewall-passivation gas is 
from 1 :1 to about 10:1 

1 1 . (Previously presented) A method according to claim 1 wherein the 
process uds is dbser.t u 8r B r - or OhUBr. 

12. (Previously presented) A method according to claim 1 1 further 
comprising a secona etch step in which an energized gas formed from a second process 
gas comprising HBr is provided in the process chamber. 

13. (Previously presented) A method according to claim VI wherein the 
second process gas further comprises one or more of CIs, He 0 2 and CF 4 . 
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14. (Previously presented) A method of etching a substrate in a process 
chamber while simultaneously cleaning surfaces in the process chamber, the method 
comprising: 

placing the substrate in the process chamber, the substrate 
comprising a silicon-containing material having a plurality o f dopant concentrations or 
dopant types; and 

providing in the process cnamber, an energized process gas formed 
by coupling RF or microwave energy to a process gas comprising fluorine-containing gas, 
chlorine-containing gas and sidewall-passivation gas, the volumetric flow ratio of the 
fluorine-containing gas to the chlorine-containing gas being from about 2:1 to about 8:1, 
whereby the plurality of dopant concentrations ui dopant types in the silicon-containing 
material are etched at substantially simitar rates. 

15. (Previously presented) A method according to claim 14 wherein Llie 
volumetric flow ratio of the fluorine-containing gas, chlorine-containing gas and sidewall- 
passivation gas, is selected to etch the plurality of dopant concentrations or dopant types in 
the silicon-containing material at etch rates that vary by less than about 5%. 

16 (Canceled) 

17. (Original) A method according to claim 14 comprising at least one of 
the following characteristics (i) the fluorine-containing gas comprises one or more of NF 3l 
CF 4 or SF 6 ; (ii) the chlorine-containing gas comprises one or more of Cl 2 or HCI; or (Hi) the 
sidewall-passivation gas comprises one or more of nitrogen, hydrogen or carbon monoxide. 

18. (Previously presented) A method according to claim 14 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine containing and 
chlorine-containing etching gas to the volumetric flow rate of the sidewall-passivation yas is 
from about 1:1 to about 10.1. 

19 (Previously presented) A method according to claim 18 wherein the 
process gas is absent HBr, Br 2 or CH^Br. 
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20 (Previously presented) A method according to claim 19 further 
comprising a seccne etch step in which an energized gas formed from a second process 
gas comprising HBr is provided in the process chamber 

21 . (Previously presented) A method according to claim 20 wherein the 
second process gas further comprises one or more of Cl 2f He-O? and CF* 

22. (Withdrawn) A process chamber comprising 
a substrate support. 

a gas source for providing process gas comprising fluorine-containing 
gas, chlorine-containing gas, and sidcwall-passivation gas, 
a gas energizer, and 
a gas exhaust, 

whereby a substrate received on tho cupport may be processed by process gas 
provided by the gas source, energized by the gas energizer, and exhausted by the gas 
exhaust. 

23. (Withdrawn) An apparatus according to ciaim 22 further comprising a 
controller that is adapted to control the volumetric flow ratio of the fluorine-containing gas, 
chlorine containing gas, and sidewali-passivation gas to etch regions on the substrate 
having different compositions at substantially similar etch rates. 

24. (Withdrawn) An apparatus according to claim 23 wherein the 
substantially similar etch rates are etch rates that vary by less than about 5%. 

25. (Withdrawn) An apparatus according to claim 24 wherein the 
voiumetric flow ratio of the fluorine-containing gas to the chlorine containing gas is from 
about 2:1 to about 8:1 . 

26. (Withdrawn) An apparatus according to claim 25 wherein the fluorine- 
containing gas comprises one or more of NF 3 , GF-, or SF e 
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27. (Withdrawn) An apparatus according to claim 26 wherein the chiorine- 
containing gas comprises one or more of Cl 2 or HCi. 


28. (Withdrawn) An apparatus according to claim 26 wherein the sidewall- 
passivation gas compnses one or more of nitrogen, hydrogen or carbon monoxide. 

29. (Withdrawn) An apparatus according to claim 28 wherein the 
volumetric flow ratio of the nuuiine-containing and chlorine-containing gas to the sidewall- 
passivation gas is from about 1 ; 1 to about 10:1. 

30. (Withdrawn) An apparatus according to claim 26 wheiern the controller 
is adapted not to provide in the process chamber a process gas comprising HBr, Br 2 or 
CH 3 Br. 


31 . (Withdrawn) An apparatus according to claim 26 wherein the controller 
is adapted to provide in the process chamber, a second energized gas comprising HBr. 

3? 'Previously presented) A method of etching a silicon-containing 
material on a substrate, the method comprising: 

placing the substrate in a process chamber; 

in a first etching stage, providing in the process chamber, an 
eneiyi^ed yds formed from a first process gas comprising fluorine-containing etching gas, 
chlorine-containing etching gas and sidewall-passrvation gas, the sidewall-passivation gas 
being a gas other than the fluorine-containing etching gas, the first process gas being 
absent HBr, or CH : ,Br; and 

in a second etching stage, providing in the process chamber, an 
energized gas formed from a second process gas comprising HBr, Br? or Chi 3 Br. 
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33. (Previously presented) A methcd according to claim 32 wherein the 
silicon-containing materia! on the substrate comprises regions having different 
compositions, and wherein the first process gas comprises a volumetric flow ratio of 
fluorine-containing etching gas, chlorine-containing etching gas and sidewall-passivation 
gas that is selected to etch the regions having different compositions at substantially similar 
etch rates. 

34. (Original) A method according to claim 33 wherein the silicon- 
containing material comprises polysilicon. 

35 (Original) A method according to claim 33 wheiein the regions having 
different compositions comprise dopant in a plurality of concentrations or types. 

36. (Original) A method according to claim 33 wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%. 

37. (Previously prP<=P^Pd v * -tiMlhod according to claim 32 wherein the 
first process gas comprises a volumetric flow ratio of fluorine-containing etching gas to 
chlorine-containing etching gas that is from about 2:1 to about 8:1 . 

38. (Previously presented) A method according to claim 32 wherein the 
fluorine-containing etching gas comprises one or more of NF 3 , CF 4 or Sh 6 . 

39. (Previously presented) A method according to claim 32 wherein the 
chlorine-containing etching gas comprises one or more of GI2 or HCI. 

40. (Original) A method according to claim 32 wherein the sidewall- 
passivation gas comprises one or more of nitrogen, hydrogen or carbon-monoxide, 
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41 <Prev,ous„ presented, A method accords to Cairn 32 wherein ft. 

41 ' . '^Xd vol-metric <low rate of the fruonne-containmg and 
volumetric flow raw, of .h. c u m„,n„d o. ^^.passivation gas it 

cWorine-containing etching gas to the volumomc flow rate 
from 1.1 lo about 101 

«. ( Prev,ously printed) A method acceding to Calm 32 whercn the 

second process gas comprises HBr 

43 (Previously present A me,hod according to Cairn « -rein the 
^^gas^ercomprisesoneormoreo.C.Ho.aandO,. 

♦.m A method of etching a substrate comprising a 

mfi!h „d uprising: ^ ^ , s,l»n-comainin 9 materia, having a 

pllira% o, dopant concentrate o, dopant .pes ,n — ^ ^ ^ 

in a « etch step. ^^Z^ „ ch , orine -co„,aining 
B as formed trom a trrs. prooess 9^ me « ; " rf , he combined v o, u m*«r,c tic 
9 as and sidewall-passivatiot, gas, the volume* c . ^ ^ o( (he 

sidewall-passivation gas Pemg ™ ^ p ^ mratl0ns or oopan, types ,n the 
raBo i, seated sue., tna. the plural.., ° OOP- ^ ^ ^ 

, _.. , * ,.cond process gas comprising I IDr. 

gae Turnitfu 

« .Previously presented, A method according to Cairn 4* comprising a, 

45. (Prevrously P „ uoriI , MO nu,ining gas comprises one o, 

teas, one of the ft*** charact.rrstrcs W «- o( ^ 0] 

C r . r .\\ thp chlorine-containing gas compn^a v 
more of NF 3 , CF* or SF„ (..) the chlor.n ^ hy<jrogen Qf 

HCI; or (SO the sidewall-passivafon gas compn.es one 
carbon monoxide. 
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46. (Previously presented) A method according to claim 44 wherein the 
second process gas further mmprises one or more of C\ 2 , He-O? and CF 4 , 

47. (Previously presented) A method of etching a substrate comprising a 
silicon-containing material having a plurality of dopant concentrations or dopant types, the 
method comprising: 

placing a substrate comprising a silicon-containing material having a 
pluidlity uf dopant concentrations or dopant types in a process chamber; 

in a first etching stage, providing in the process chamber, an 
energized gas formed from a first process gas consisting essentially of a fluorine-containing 
gas, a chlorine-containing gas and a sidewall-passivaliun gas in a volumetric flow ratio 
selected to etch the plurality of dopant concentrations or dopant types at etch rates that vary 

by less than about 5%, and 

in a second etching stage, providing in the process chamber, an 
energized gas formed from a second process gas comprising HBr, Br 2 or CH 3 Br. 

48. (Previously presented) A method acceding to claim 47 comprising at 
!east one of the fM'ov/.-g characteristics 'i> the fluorine-containing gas comprises one or 
more ot NF 3l CF 4 or SF e ; (ii) the chlorine-containing gas comprises one or more of CI? or 
HCi; or (iti) the sidewall-passivation gas comprises one or more of nitrogen, hydrogen or 
carbon monoxide 

49. (Previously presented) A method according to claim 47 wherein the 
second process gas further comprises one or more of Cl 2 , He-0 2 and CF 4 . 

50. (Currently amended) A substrate etching method comprising; 
placing a substrate comprising a silicon-containing material in a 

process chamber , the silicon-containing material comp rising at least one of silicon dioxide, 
silicon nitride, polvsilicon. metal silicid e and monocrystalline silicon; and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas comprising CF 4l chlorine-containing 
gas and sidewall-passivation gas. 
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51 . (Previously presented) A method according to claim 50 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant types, 
and wherein the volumetric flow ratio of the CF 4 . chlorine-containing gas, and sidewat!- 
passivation gas is selected to etch the plurality of dopant concentrations or dopant types at 
etch rates that vary by less than about 5%. 


52. (Previously presented) A method according to claim 50 wherein the 
volumetric flow ratio of the fluorine-uunLairiing gas to the chlorine-containing gas is from 
about 2:1 to about 8:1 , 


53. (Previously presented) A method according to claim 50 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the CF 4 and chlorine-containing 
gas to the volumetric flow rate of the sidewall-passivation gas is from 1:1 to about 10:1, 

54. (Previously presented) A method according to claim 50 comprising at 
least one of the following characteristics (i) the chlorine-containing gas comprises one c 
more of C,\ 2 os nCi, or the sidewall-passivation gas comprises one or mnrfi of nitrogen 
hydrogen or carbon monoxide. 


55. (Previously presented) A method according to claim 50 further 
comprising a second etch step in which an energized gas formed from a second process 
gas comprising HDr is provided in the process uharnbei. 
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56. (Currently amended) A substrate etching method comprising: 
placing a substrate comprising a silicon-containing material in a 

process chambe.vthe silicon-containing m aterial comprising at least one of silicon dioxid e, 
silicon nitride, poiysilicon, metal silicide and monocrvs talli ne silicon ; and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed by coupling RF or microwave energy to a process gas 
comprising fluorine containing etching gas, chlorine containing etching gas comprising one 
or more cf Ch and HCl, and sidtfwall-pabsivation gas comprising a gas other than the 
fluorine-containing etching gas. 

57. (Previously presented) A method according to claim 50 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant types, 
and wherein the volumetric flow ratio of the fluorine-containing etching gas, chlorine- 
containing etching gas, snd sidewall-passivation gas is selected to etch the plurality of 
dopant concentrations or dopant types at etch rates that vary by less than about 5%. 

58. (Previously presented ' A method 3ccordinq tn nlaim 56 wherein the 
volumetric flow ratio of the fluorine-containing etching gas to the chlorine-containing etching 
gas is from about 2:1 to about 8.1. 


59. (Previously presented) A method according to claim 56 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine containing and 
chlorine-containing etching gas to the volumetric flow rate of the sidewall-passivation gas is 
from 1 :1 to about 101 . 


60. (Previously presented) A method according to claim 56 comprising at 
least one of the following characteristics (i) the fluorine containing etching gas comprises 
one or more of NF 3 . CF, nr RF 6 : or (ii) the sidewall-passivation gas cornprisee one or more 
of nitrogen, hydrogen or carbon monoxide. 
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61 (Previously presented) A method according to claim 56 further 
comprising a second etch step in which an energized gas formed from a second process 
gas comprising HRr is provided in the process chamber 

62 (Currently amended) A substrate etching method comprising: 
placing a substrate comprising a silicon-containing material in a 

process chamber , the silicon-containing material comprising at Jeast one of sil icon dioxide, 
silicon nitride, polvs iiicon. metal silicide and monocrvstalline silicon : and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas comprising CF 4l Cl 2 and N 2 . 

63 (Previously presented) A method according to claim 62 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant types, 
and wherein the volumetric flow ratio of CF 4 . C\ z and N 2 is selected to etch the plurality of 
dopant concentrations or dopant types at etch rates that vary by less than about 5%. 

B4 (Previously pr^spnted) A method according to claim 62 wherein the 
volumetric flow ratio of CF 4 to Cl 2 is from about ?*1 to about R-l 

65. (Previously presented) A method according to claim 6? wfwpin the 
volumetric flow ratio of the combined volumetric flow rate of CF 4 and Cl 2 to the volumetric 
flow rate of N 2 is from 1:1 to about 1 (J: 1 , 

66. (Previously presented) A method according to ciairn 62 further 
comprising a second etch step in which an eneryiztsd yas formed from a second process 
gas comprising HBr is provided in the process chamber. 
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67. (Previously presented) A substrate etching method comprising; 

placing a substrate comprising a silicon-containing material in a 
process chamber' and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas consisting essentially of CF 4 , Cl 2 
and N 2 . 

63. (Previously presented) A method according to claim b7 wherein the 
silicon containing material comprises a plurality of dopant concentrations or dopant types 
and wherein the volumetric flow ratio of CF 4l Ci 2 and N 2 is selected to etch the plurality of 
dopant concentrations or dopant types at etch rates that vary by Ie33 than about 5%, 

69. (Previously presented) A method according to claim 67 wherein the 
volumetric flow ratio of CA 4 to Cl 2 is from about 2:1 to about 3:1 . 

70. (Canceled) 

71 . (Previously presented) A method accordinq to c'ai^ S" 7 fu^o ' 
comprising a second etch step in which an energized gas formed from a second process 
gas comprising HBr is provided in the process chamber. 

72. (Previously presented) A subsliate etching method comprising; 
placing the substrate in a process chamber; 

in a first etching stage, providing in the process chamber, a first 
energizod gae formed from a first process gas comprising CF 4 , chlorine-containing gas and 
sidewall-passivation gas: and 

m a second etching stage, providing in the process chamber, a second 
energized gas formed from a second process gas comprising a bromine-containing gas. 

73. (Previously presented) A method according to claim 72 wherein the 
bromine-containinq gas comprises HBr. Br 2 or CHsBr. 
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_ 4 ,„ r ,. !ou6ly nresented) A method accord.r, ,0 claim 72 w.o-e.n ,ha 
bromine-containing gas comprises HBr 

hydrogen or carbon monoxide. 

««t*w\ A substrate etcning m*W« r 

76 (Prev.ously presented) A suosira 

comprisms fiuonne-contam.ng etch no s^ ntoing ^ gas; a „d 

P-*- - 3 9 : t „ a e providing ,n M P— *«*»■ a 

" 3 S0C ° ! t "oo 8 - coming bromine-ntaining gas 
energaed gas formed from a second proems 

^ne-conta^gascomprrSesHBr.B.orCWr. 

g ,, lui „ ero j: 9B U ga sc 0r npdsesoneo rm o re d,U ! ,ndHU. 

„,.d> A method according to claim 78 herein the 
79 (Previously presented} A memo 

bromine confining gn comprise. I »• 

of nitrogen, hydrogenorcarbonmonox.de. 
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81 (Previously presented) A substrate etching method comprising: 
placing the substrate in a process chamber; and 

providing in the process chamber, an ^nprgi/Pd gas formed from a 
process gas consisting essentially of CF 4 , Civ and N 2 , wherein the volumetric flow ratio of 
the combined volumetric flow rate of CF 4 and Cl 2 to the volumetric flow rate of N 2 is from 
about 1:1 to about 10:1. 

82 (Previously presented) A method according to claim 81 further 
comprising a second etching stage in which an energized gas formed from a second 
process gas comprising bromine-containing gas is provided in the chamber. 

83. (New) A method according to claim 50 wherein the substrate 
comprises a silicon-containing layer consisting essentially of at least one of silicon dioxide, 
silicon nitride, polysilicon, metal silicide and monocrystallins silicon, and wherein the 
method further comprises etching the silicon-containing layer with the energized gas 

34 t'Mev/r A method according u> r:i^im 5b wnerein the substrate 
comprises a silicon-containing layer consisting essentially of at least one of silicon dioxide, 
silicon nitride, polysjlicon, metal silicide and monocrystalline silicon, and wherein the 
method further comprises etching the silicon-containing layer with the energized gas 

55. (New) A method according to claim 62 wherein the substrate 
comprises a silicon-containing layer consisting essentially of at least one of silicon droxide, 
silicon nitride, polysilicon, metal silicide and monocrystalline silicon, and wherein the 
method further comprises etching the silicon-containing layer with the energized gas 
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